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ABSTRACT

Under the provisions of the Treaty on Nonpro-
lifaration of Nuclear Weapons and other agree-
ments with states, the International Atomic Energy
Agency (IAEA) conducts inspections at i laar
facilities to confirm that their operation |is
consistant with the peaceful use of nuclear mate-
rial. The Department of Safeguards at the 1AEA
is considering a quality assurance program for
activities related to the planning of these facil-
ity inspections, In this report, we summarize
recent work in writing standards for planning in-
spections at the types of facilities inspected by
the IAEA. The standards specify the sequence of
steps in planning inspactions, which are (1) ad-
ministrative functions, such as arrangements for
visas and travel, and communications with the
state to confirm facility operuting schedules and
the state's accaptance of the assigned inspectors;
(2) technical functions including a specification
of the required inspection activities, determina-
tion of personnel and equipment raesources, and a
schedule for {implementing the inspection activ-
ities at the facility; and (1) management func-
tions, such as pre- and post-inspaction briefings
where the planned and implemented inspection ac--
tivitins are reviewed.

I [NTRODUCTION

Fach year the I[nternational Atomic Enerqgy
ngaency (IAEA) conducts over 2000 inspections at
400 facilities to verify the compliance uf a state
with agreements limiting the uses of nuclear mate-
rial and facilities to peaceful purposes. The
scheduling and complotion aof these inspections is
a complan process that i{s cdarried vut by the oper-
ations divisions of the IAEA. A key clement |n
Lhis process is planning by inspectoss at [AEA
headquarters before vach inspaction.

lTo ensure the continued effectiveness of this
planning process, Lhe Dupartment of Safeguards s
'NOF;_“;JEBE;(;Jh—bV U.3. Daepartmant of Cnergy,
Office of Safequards and Security,

considering a quality assurance program for in-
spaction planning. In this paper, we summarize
some contributions to the quality assurance pro-
gram including the davelopment of a standard for
planning and of criteria for monitoring planning
quality.

I[I. FRAMEWORK FOR INSPECTION PLANNING

Inspaction planning for IAEA safeguards is
based on a theoretical framework called the safe—
quards approach. This approach is developed from
an analysis of the credible scenarios for material
diversion, the anomalies created by the diversion
and concealment actions that constitute the sce-
narios, and the inspection activities that can de-
tect the anomalies., For each facility type (such
as light-water reactors, fuel fabrication plants,
or reprocessing plants), recommended inspection
activities are summarized {n Routine Inspaction
Activities Lists (for example, see Ref. 1)

The safegquards approaches and activities
listy are complemented by the Safeguards Implemen-—
tat-on Report (SIR) criteria, which specify for
nacn facility type and for various material cate-
gories the inspection activities constituting ac-
captable safeguards. Thare is close agreemuent
between the inspection activities implied by the
SIR critoria and those in the Routine [nspection
fictivities Lists,

The Genural Agreement between the IAEA and
Glate under Lthe Nuclear Nonproliferation Treaty
provides for Subsidiary Agreements with the State
that specify in detail how the procedures laid
down in the Agreement a~e to be applied. In addi-
tion, for each facility the [AEA and Gtate noeqgo -
tiate a facility attachment that describes the
permitted inspaection activitias by the Agquncy,
the State's obligations fur reporting accountling
information, und the facility operator's ubliga-
tions for providing infornation and cooperation
during an inspaction. In nagotiating the facilily
sttachment, the safequards approach for that
facility provides the basis for Lha Agancy's pro -
posed lnspection activitiaes.



IIT. INSPECTION ACTIVITIES

The function of inspection planning is to
coordinate persomnal and equipmant raesources to
attain IAEA goals for verifying the peaceful use
of nuclear materials and facilities. This vari-
fication is based on information gathered by the
following three general areas of inspection activ-
ities.

) Audit of Records and Raports. Inspectors
eramine facility operating records, facility
accounting records, and raeports submitted by
the state to confirm their completeness, cor-
rectness, and consistaency. Typical activ-
ities are checking arithmetic correctness of
accounting ledgers and confirming that oper-
ating and accounting records agree.

. Verification of Inventory. Inspectors verify
that declared material inventories and inven-
tory changes are correct by direct measure-
ment of these quantities, Activities for
material verification are development of sam-
pling plans, sampling of materjal for de-
structive chemical analysis, and in-situ
measurement of material by nordestructive
mathods.

° Containment/Surveillance. Seals, film cam—
eras, closed-circuit television (CCTV), and
seals are applied to provide continuous
knowledge that material inventories are un-
changed, to monitor for undeclared material
movements, and to confirm the integrity of
cor'ajinments. Activities for containment/
surveillance are planning location, field of
view, and time setling of surveillance de-
vices; sarvicing film cameras; and detaching
and confirming the identity and integrity of
suals.

[V. QUALITY ASSURANCE

Quality assurance conslists of procedures for
assuring that a process conforms to & specified
laval of performance. N qualily assurance pro-
gram Includes a standard of excellence for the
process, monitoring the ruoalized process to detact
daviations from the stuandard, and taking correc-
tive actions. In this report some general melhods
are given for applying quality assurance proce-
dures to tha inspaction planning process,

The proposed quality assurance program for
inspection planning consists of (1) speucifying the
administirative and laechnical dotails of (nspaction
planning, (7) documenting Lhess planning proce-
dures in a standard, (1) ldantifying quality char -
acteristics that are essontial attributes of in-
spaction planning, (4) moniloring thase character-
{atics to assure confurmance Ltu the standard, and
(%) Laking action Lo correct daficiuncias,

Many olamunts of this quality assurance pro--
qram are currently in place within the Ngency.
lor axample, the Opuerations 0Olvisions perfurm
briofings and dobrietings for vach inspaction to

monitor planning, and the Computerized Insraction
Report documents the details of inspection plan-
ning and implementation. This paper characterizes
these existing quality assurance functions and
describes their incorporation into an overall
quality assurance program for planning.

V. STANDARD FOR PLANNING

A standard for planning specifies the se-
quance of steps in tha planning process to be par-
formed at IAEA headquarters. The standard does
not prescribe every detail of planning inspection
activities; instead, only general planning aieas
(administrative planning, technical planning, and
mandyement review) are addressed with references
to appropriate I[AtA documents for tha spaecifics
of planning.

A. Auministrative Planning

Administrative aspects of planning coordinate
pra—.nspaction activities within headquarters and
organize communications between the IAEA and the
facility to be inspectcd and the relaevant state.
The internal administ-ative functiuns include
arrangemants for visas, travel, and accommodatiouns
and for inspection equipment, such as nondestruc-
tiva assay irstruments, surveillance cameras, and
seals. Communications with the state are lettaers
or telexes to confirm tha scheduled visit, the
facility operating schedule, and a state's accept-
ance of tha inspectors.

8. Tachnical Planning

1. Information Collection. Thae first step
in planning tha technical aspects of a routine
lnspection is to anticipate the conditions to b-
axpected at the facllity so Lhat appropriate in-
spaction activities and resources can be preparod.
Relevant sources of information to ba compiled tor
this r ""pose are a3 follows.

. Facllity nttachment -~ an agreement between
the state and the I[AEA that Includes facility
design and oprocess operation descriotions,
permilted safequards activities, ruecords to
be maintained by the farility, and reports
to be submitted by Lhe State.

. State Reports - communicativns from the stale
to the 1AEA roporting on materials balandes
fror wvach belance aroa  (Matarials Balance
Report), on movements of malerial across the
boundary of a balance area (Inventory Changae
Report), and on tha current material inven.
Lory at the facilitly (Physical Inventury
listing).

[ Computerizsed Inspection Report - a raoport
completed by the inspact.r that dascribas in
detail the actisities completed during an
inspuction, Including soals attachad, de.
tached, or verified; racords and reports
auditad; matarials verified by muasucoment;
and Lthe measurevment method,



. Routine Inspection Activity List — a descrip—
tion of the safeguards approach at a facil-
ity, including a genaeral description of the
inspaection activities.

2. Datermination of Facility Conditions.
Facility conditions relevant to inspeaction plan-
ning are the structure of the State's system of
accounting, the structure of <cperating records,
the locations and amounts of nuclear materials,
changas in operating conditions since the last
inspection, and any special conditions such as
rabatched fuael assamblies. These conditions are
determined from the facility attachment, reports
filead by the State, previous inspection raports,
and inspector working papurs.

This information is the basis for defining
inspection activities, such as strategies for
auditing records and reports., determining sam-
pling plans, selecting NDA measurement methods,
or changes to the safequards approach indicated
by facility operating changes.

3._ Determination of Safequards Conditions.
The status of safeguards at the facllity consists
of the disposition of safequards equipment, such
as film cameras, CCTV, seals, and NDA instruments,
and the existence of unresolved anomaliqs requir-
ing follow-up actions. These factors are daeter-
mined by reviewing previous inspection reports
and {nspector working papers.

Knowledge of these conditions allows the in-
spector to estimate resources for servicing in-
stalled containment/surveillance devices, to de-
termine NDA instruments to be shipped, and to
define activities for resolving outstanding anom—
alies.

4. Raview of Inspection Activity List. For
each facility typa., the IAEA has developed a yen-
aric set of inspection activities for auditing
records and reports, verifying material inven-
torias, and applylng containment/surveillance
oquipment. Before an inspection, these activities
should be reviewed to familiarize tha inspector
with the recommendud activities.

5, _Spacification of Inspaction_Activities.
Genaric Llnspeclion aclivities are described in
the Routine Inspaction Activities Lists; howevur,
within this genaral outline there is latltude for
the inspactor to choose the particulars of weach
dactivity, Based on the review of facility condi-
tions, safequards status, and the naeneric inspec-
tion activities, the Inspector should determine
the intansity and frequency of each activity by
spacifying ite defining paramete-s. The defining
parameters of the ganeric activities are the fol.
lowing.

. Audit uf rucords and reports
Examination of accounting/operating racords
Recurds to be examined: entrles to be
vhecked; tima period
Comparison of records and reports
Racurds/raeports to be compared; aentrius
to be compared; Lime period

Update of book inventory
Material strata; raeports records, and
supporting documents to be consulted;
time period

. Verification of inventory and inventory
change
For each material stratur, specify the
verifiration method—item counting, ID
verification, NDA method, and sampling
plan

. Containment/Surveillance
Location of seals to be examined, duetacned,
or attached; location of surveillance units
to be serviced, raplaced, or installad

6. Determination of Resource Requiremaents.
When information about the current conditions at
the facility is completed, and spezific inspection
activities are identifiaed, the lead inspector can
arrange for the resources to carry out these ac-
tivities. For exampla, estimates of the number
of items in each stratum are used to plan sample
sizes for measurements or taking of samples, and
the numbers and types of measuremant instrumaents;
surve@illance unit records determine the number of
raplacement film cassettes and batterles for cam-
eras; and lists of seals in place at a facility
determine the numbers of seals and seal wiras to
be installed.

This phase of planning should result in re-
quirements for instruments; calibration standards;
contairment/surveillance equipment including
saals, seal wires, cameras, film, and batteries;
sampling equipment and containe:-s for sample ship—
ment; and supporting documents such as lists of
seals, logsheets from previous inspections, and
lists of surveillance equipment and thuir loca-
tions.

7. Schedule of Inspection Activities. The
final step in inspection planning is completion
uf a schedule that coordinates the inspaector and
aquipment resources., The schedule spacifies the
saquance of inspection activities, the assignaed
inspectors, and the estimated time for completion.

VI. QUALLTY CHARACTERISTICS FOR LNSPECTION PLAN--
NING

Quality characteristics of an inspection plan
are attributes that are essuntial to accumplish--
ment of the safequards qgoals at the facility.
These guals are attained by gathering specific
pleces of {infarmation through completion of in
spaction actjvities that include examination and
comparison of racords, verification of inventories
ard {nventory changes, and application of contaln-
ment/surveillance measures. Quality characteris..
tics that measure tha degree tu which these guals
all essential information is acqulred by at least
one inspection activity and (2) continuity to
assure that successive inspactions at the 1ama
facility are coordinated over time



A complete inspection plan should contain
inspaction actjvities of sufficient intensity and
‘requency to verify the current safeqguards status
)f the material at a facility. Thus, a complaete
ylan not only includes audits of records and re-
orts, verification of mataerials, and application
f contalnment/surveillance measuraes but also im—
ylamants thaese activities with sufficlient inten-
ity that IAEA goals for detection material loss
wre attained. For example, sampling plans for
wdit of records and raeports and for material
easurement should be sufficlent to detect loss
f a significant quantity with adequate probabil-
ty; where possible, verification methods provaid-
ng a quantitative estimate of material amount
hhould be applied; survelllance equipmert should
@ deployed for complate coverage of potential
outes for undeclared movement of material; and
aterial measurements and verification of seal
ntegrity should be made with sufficient frequancy
o attain IAEA timeliness goals. In general, a
omplete plan employs periodic varification meth-
ds to arrive at scme knowledge position ard main-
ains that position tnrough containment/surveil-
ance measures such as seals or surveillance.

Continuity for inspection planning adcresses
he quality of coordinaticn between successive
nspections. Baecause safeguards conclusions for

materiale balance area are drawn over extended
eriods of time, evidence for these conclusions
s generated from a number of separate inspections
t the facility. To avoid gaps or inconsistencies
n the information gathered by successiva inspec-
ions, planning encompasses multiple inspections
t the same facility., For erample, time periods
or axamining and comparing records and reports
hould be contiguous with the time period covered
n the last inspection; raplacements of particular
ilm, batteries, and seals may depend on whick of
hese items were not replaced at the las*t lnspac-
ion. Thus, continuity for inspection nlanring
idrersas coordination of inspection activities
ver time.

[T, MONITORING CONFORMANCE TO A STANDARD AND COR-
RECTING DEFICIENCIES

The final steps in a quality assurance pro-
-ram for inspection planning are to monitor the
:tua. process, compara it to tha standard to
itecc deviations from the standard, and take cor-
iIctive action, Monitoring is implamented by a
wnagemunt information system that gathers data
1lavant tn the quality characterictics of com
leta@ness and continuity ard summarizas this in-
yrmation for daecision making about the actual
ocess. Such a system i3 currently 4 part of
wilne planning within the Operations Divisions
d includes both pre— and post-inspection reviews
' the inspection plan and a Computerized Inspec-
on Renort that summarizes each irspection plan
W Lty results,

Bucause these activities dre prasently not
icognized as quality assurance functions, the

following describes this review process and inter-
prats it in terms of a quality assurance activity.
The form of these review activities is summarized
in Fig. 1.
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Fig. 1,
Monitoring and correcting planning conformance
to a standard.

"re—Inspection Quality Assurance. Baefore the im-
plemantation of the inspaection plan at a facility,
there are several kay points in the planning
process where the conformance of the plan to a
standard ls confirmed. Thesae points are

(a) Group Leadar -- The inspection plan is initi-
ated by the lead inspector in conjunction
with his group leader. This provides an
varly opportunity for an informal management
reviaew of the pian.

(b) Pre-inspection Briefing - A more formal re-
viaw of the inspaection plan is conducted with
the lead inspector, other participating in-
spuctors, group leader, section head, Aand,
on occasion, a representative from Lhe Plars
Section.

(c) RS/1 Form — The plan is finalized in the RS--1
Form, which is a summary of the general in-
spection activities that are planned., Be-
cause Lhis form is part of the Agency Compu-
terized Inspection Raeport, it is available
to vther divisions within the TAEA.

(d) ANpproval by Division Coourdinator The in
spaction plan (s approved by the Divisiun
Coordinitor.

These four steps constitute a verification
of the plan's conformance to the standard. Within
Oparstions, the plan is monitored by several man .
agement levals including group laaders, section
head, and division courdinator, and the dissemi
nation of Lhe computerized RS/1 furm broaduns !he
planning review to other divisions. At each stage
in this process, thare |3 an opportunity to iden:
tify doficluncies and, time permitting, to madify
Lthe plan.



Post-Inspection Quality Assurance. Following each

inspection, the Operations Divisions have imple-
mented an after-the-fact review of inspection
rasults through a debriefing of thae participating
inspectors and a formal documentation of these
raesults in the Inspector's Summary Logsheet. Be-
cause deficienclies in the implementation of in—
spaction activities may reflect deficlencies in
the planning process, the debriefing and formal
documantation provide a furtner means for monitor-
ing planning quality.

Comparisons of the planned inspection procae-
dures with their implementation at the facility
that are made in the post-inspection debriefing
and computerized reports can identify deficiencies
in planning. For example, by comparing the RS/1
Form that represents the planned activities with
the Summary Logsheet that raepresaents the actual
activities, differences that could be related to
planning deficlencies are identified. Typical
reasons for not completing an activity may be

(1) facility operator or procaess status did not
permit the activity, (2) lack of proper equipment
or documents, or (3) insufficient time. Although
any of thesa conditions may bae caused by circum-
stances beyond the inspector's control, they could
also be causcd by poor planning, such as failure
of the inspactor to anticipate conditions at the
facility or to communicate with the operator,
failure to select the correct measurement instru—
mants, or failure to schedule a sufficient numbar
of inspectors. Thus, disparity between the RS/1
Form and the Logsheet may indicate an area whare
planning should be improved.
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